When fitness decreases with increasing density in a habitat, dispersal behaviour is expected to evolve. To avoid competition between kin, dispersal behaviour based on kin recognition should be more likely to occur when the individuals in a habitat are closely related. I tested this prediction with first-instar larvae (crawlers) of the mango shield scale, Milviscutulus mangiferae. The body size of adult females, a measure of fecundity, was larger when only one female was present on a leaf than when two were present. When I placed two crawlers on a leaf, they emigrated more frequently when they were siblings than when they were not related. I discuss the implication of the results for kin recognition in thelytokous parthenogenetic animals.
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When a high density of individuals in a habitat leads to a decrease in fitness, dispersal behaviour is expected to evolve. Density-related dispersal behaviour has been studied in a wide range of animals (e.g. Fretwell & Lucas 1970; Sutherland & Parker 1998) . The degree of relatedness between interacting individuals generally determines whether social behaviour is selected; for example, kin are predicted to emigrate to avoid competition (Commins et al. 1980) . For a simple case where two individuals are present in a patch, the emigration of an individual to a vacant patch is favoured by selection when the inclusive fitness of the individual when it emigrates is larger than that when it does not. This condition is given by
where W 1 is the fitness of an individual that is alone in the patch, W 2 is the fitness of an individual when two individuals are present in the patch, r is the relatedness between the individuals and c is the cost of emigrating to another patch. This cost is measured by a decrease in survival caused by the movement between patches. This condition for emigration from the present patch can be rewritten as {1 W 2 /W 1 } (1+r)>c Dawkins (1979) suggested that altruistic behaviour towards close kin is expected to evolve even in organisms that reproduce clonally since accumulated mutations make some conspecific members (e.g. siblings) genetically more similar than others. In the present case of dispersal, this means a different response to the presence of kin and nonkin individuals. One can examine this response by comparing the conditions when emigration is favoured in patches containing kin and nonkin. This is done by comparing the following two inequalities (I assume r 1 is the relatedness between kin while r 2 is that between nonkin, and thus r 1 is larger than r 2 ),
Emigration should be more likely when the two individuals are relatives (with greater r) than when they are nonrelatives if W 2 /W 1 is less than unity. Conversely, emigration is more unlikely when the two individuals are relatives than when they are nonrelatives if W 2 is larger than W 1 . The prediction of a stronger tendency for emigration among kin depends not on the cost of movement, but on the condition that W 2 is smaller than W 1 .
In the present study, I examined this hypothesis of kin-biased dispersal behaviour using the mango shield scale, Milviscutulus mangiferae (Coccidae). This species is thelytokous parthenogenetic (Ben-Dov 1993) and so produces only females. This condition makes it possible to rule out inbreeding avoidance as a reason for dispersal.
